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Varicella with secondary skin bacterial complications: case reports
Ospa wietrzna z wtomymi powiktaniami bakteryjnymi skory: opisy przypadkow
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Abstract

Streszczenie

Chickenpox is a very contagious childhood disease with a self-limited course. It is most common in children up to 10 years
old, but can infect a person at any age. Varicella presents with itchy pseudo-polymorphic rash (macula, papula, vesicle, crust)
and mild intoxication syndrome. The disease is benign and uncomplicated in general, but complications can occur regardless
of immune status and concomitant diseases. Neurological and respiratory are among the most common complications. In the
patients described in this article, we can observe secondary bacterial superinfection (pyoderma and phlegmon). These are the
third most common complications of varicella, and may have serious consequences. These cases are presented to call attention
to proper skincare in a patient with chickenpox and to the choice of an appropriate antipyretic to control fever. It is also
important to emphasise the importance of vaccination against this disease and to combat the misconceptions of anti-vaxxers.
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Ospa wietrzna jest wysoce zarazliwg chorobg wieku dziecigcego o samoograniczajacym si¢ przebiegu. Cho¢ najczesciej
wystepuje u dzieci do 10. roku zycia, moze dotyczy¢ oséb w kazdym wieku. Ospa wietrzna objawia si¢ swedzaca wysypka
pseudopolimorficzng (plamki, grudki, pecherzyki, strupy) oraz fagodnym zespotem intoksykacji. Choroba przebiega na ogét
lagodnie i bez powiklan, ktore moga jednak wystapi¢ niezaleznie od statusu immunologicznego i choréb wspélistniejacych
pacjenta. Najczestsze powiklania dotycza uktadu nerwowego i oddechowego. W przedstawionej pracy opisano przypadki
pacjentow, u ktérych zaobserwowano wtérne nadkazenie bakteryjne (piodermie i ropowice). Sa to trzecie co do czgstosci
powiktania ospy wietrznej, ktére moga mie¢ powazne konsekwencje. Przypadki te przedstawiono w celu zwrdcenia uwagi
na wlasciwg pielegnacje skory oraz wyboér odpowiedniego leku przeciwgoraczkowego u pacjenta z ospa wietrzng. Wazne jest
rowniez podkreslenie znaczenia szczepien przeciwko tej chorobie i zwalczanie btednych wyobrazen wsrod
antyszczepionkowcow.

Slowa kluczowe: ospa wietrzna, powiklania, piodermia, ropowica
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INTRODUCTION

aricella is an acute ubiquitous infectious disease

caused by a DNA virus of the Herpesviridae family.

It is a very contagious disease. The course of chick-
enpox is benign, self-limited, and generally uncomplicated .
The incidence rate of varicella varies across the world.
Incidence rates are decreased in countries with regular vac-
cination practices, but still remain high in countries with-
out such practices. The vaccine against varicella is live (at-
tenuated). It is profoundly effective in inducing a persistent
immune response and giving long-term protection against
potential breakthrough varicella-zoster virus (VZV) infec-
tions®. In Ukraine, the vaccine is recommended, but is not
included in the national vaccination schedule. For this rea-
son, the morbidity rate over the years is still high (Fig. 1).
The severity of complications was previously thought to
depend on the patients’ immune status and comorbidities.
A significant role in the pathogenesis of chickenpox, par-
ticularly in the activation of cellular immunity, is played by
T-lymphocytes (or T-cells)®. In immunocompetent and
most immunocompromised persons, antibodies and VZV-
specific T cells are generated during primary infection and
often protect against symptomatic reinfections after new ex-
posure. Antibodies to VZV are likely to be the first line of
defence against a new respiratory mucosal inoculation of
the virus, whereas VZV-specific T-cell responses are most
important. T-cell-mediated immunity declines with age be-
yond mid-adulthood, and a considerable reduction in VZV-
specific early effectors and cytokine-producing CD4+ and
CD8+ T-cells increases the likelihood of latent viral reac-
tivation®. A research in immunocompromised individu-
als with T-cell defects found that they are at increased risk
of specific VZV complications and secondary superinfec-
tion®. In immunocompromised children, complications
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Fig. 1. Varicella incidence in the years 2009-2019, according to

data from the Center of Public Health of Ukraine (obtained
in an official letter from the Center of Public Health)
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may occur in every 2 to 3 patients. But even previous-
ly healthy persons may develop severe varicella and expe-
rience various kinds of complications. Overall, complica-
tions occur in about 4 to 9% of cases of varicella®. Before
the implementation of regular vaccinations, Europe had
more than 5 million cases of varicella every year, with more
than 3 million primary care consultations per year, about 20
thousand hospitalisations per year, and up to 80 deaths per
year (95% confidence interval, CI: 19-822). Of these cases,
60% were seen in youngsters under the age of 5 years (95%
CI: 2.7-3.3). Yearly incidence per 100,000 population as per
reports differed between Western (the United Kingdom,
France, Germany, and the Netherlands), Southern (Italy,
Portugal, Spain) and Eastern (Romania, Poland) Europe as
300-1291, 164-1240 and 350, respectively. Hospitalisations
and deaths are more frequent in children under the age of
4 years”). Specific complications related to VZV include
neurological (cerebellar ataxia, encephalitis, aseptic men-
ingitis, transverse myelitis, Guillain-Barré syndrome), re-
spiratory (laryngotracheitis, bronchitis, pneumonitis), and
other complications (anicteric hepatitis, pancreatitis, ne-
phritis, orchitis, thrombocytopenic purpura, myocarditis,
pericarditis). Secondary superinfection may lead to otitis
media, bacterial pneumonia, skin infections (pyoderma,
phlegmon, cellulitis, necrotizing fasciitis), and osteomyeli-
tis®. Pyoderma and impetigo are synonyms. Serious bacte-
rial soft tissue infections are caused by the group of A strep-
tococci or Staphylococcus aureus generally, which can
produce exotoxins and cause local tissue destruction®!?.
Bullous impetigo is caused by S. aureus strains that release
a toxin that causes the dermal-epidermal border to cleave,
creating fragile, thin-walled vesicopustules. Infections with
streptococci or S. aureus, or both in combination, can cause
nonbullous impetigo"". The therapy of varicella-associated
necrotizing fasciitis consists of early and aggressive surgical
debridement, appropriate antibiotic therapy, and intensive
supportive care. Adjunctive therapy with intravenous im-
munoglobulins may also be beneficial in patients with nec-
rotizing fasciitis and streptococcal toxic shock syndrome'.
Some authors have considered a potential connection be-
tween the increased risk of varicella-associated necrotis-
ing fasciitis and the use of non-steroidal anti-inflammato-
ry drugs (NSAIDs) (such as ibuprofen). But this remains
dubious!?. Regardless, it appears to be prudent to avoid
NSAIDs and to choose other medications (e.g. acetamino-
phen) to help control fever in patients with varicella.

Our study aims to present the clinical course of complicated
varicella with secondary superinfection of the skin (pyoder-
ma, phlegmon) and consider ways to prevent this.

CASE REPORT

In the period from 2016 to 2020, a total of 130 patients with
chickenpox were hospitalised at the Vinnytsia Regional
Infectious Paediatric Hospital in Ukraine. A complicated
course of disease appeared in 31.5% (41 patients). The most
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frequent complications were neurological, which were re-
ported in 18 children (13.8%); cerebellitis (n = 10), cerebellar
ataxia (n = 6), and meningoencephalitis (n = 2). Pneumonia
was present in 10 (24.4%), superinfection of the skin and
soft tissue in 6 (14.6%), gastrointestinal complications in
6 (14.6%), and arthritis and thrombocytopenic purpura
in 1 (4.2%) patient. Streptococcus pyogenes was the leading
cause of bacterial infections in 4 cases (14.6%). All 6 patients
with bacterial infections under observation were previously
healthy, without comorbidities. There were 5 girls and 1 boy.

Case 1. Patient with pyoderma

A 4-year girl was admitted to the Vinnytsia Regional
Infectious Paediatric Hospital due to a fever of 39.2°C,
rash, weakness, loss of appetite, and severe pruritus. She
was sick for 6 days with a maculopapular, vesicular rash.

Fig. 2. Pustules behind the ear on the day of admission
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New elements of the rash appeared over the course of the
6 days. Also, on day 5 some elements underwent a colour
change, becoming whitish and opaque. Her temperature
was 37-37.8°C during the first 4 days, and then increased
to 38.9-39.5°C. She was examined by a family doctor at
the onset of the illness and isolated at home with support-
ive treatment (she took ibuprofen for her fever, at a dose
of 10 mg/kg at a time every 7-8 hours for 2 days and ap-
plied fucorcin as topical treatment). Her general state de-
teriorated, and the girl was hospitalised. The epidemio-
logical history: several of her kindergarten classmates
had been sick with varicella. She had not been vaccinated
against this disease and had not been infected with it pre-
viously. On admission, the patient had moderate symp-
toms. Physical examination revealed an exanthema over
the body (trunk, extremities, scalp, face, palms, and feet)
and an enanthema (the mucous membranes). The ele-
ments of rash were pustules with surrounding local red-
ness, vesicles predominantly over the body, and some
additional elements were honey-coloured crusts on an er-
ythematous base. The largest elements could be seen be-
hind the ear (Fig. 2). In addition, erosion was present on
the mucous membranes of the oral cavity. Examination
of the respiratory and cardiac systems and abdomen re-
vealed no abnormalities. There were no meningeal or fo-
cal signs. The anterior and posterior cervical lymph nodes
were enlarged. Laboratory findings included: white blood
cells (WBC) 17.8 x 10°/L, erythrocyte sedimentation rate
(ESR) 32 mm/h, segments 72%, C-reactive protein (CRP)
12 mg/mL (positive). The urine test was normal. Varicella
was confirmed by a positive IgM VZV result from an
ELISA kit and the presence of VZV DNA found through
PCR in swabs of vesicular lesions. A bacteriological in-
vestigation from the pustular lesions revealed the growth
of Streptococcus pyogenes. The patient was treated with IV
acyclovir at 10 mg/kg at a time every 6 hours for 3 days
and then orally for 2 days. The antibiotic treatment was
ceftriaxone, 50 mg/kg/day by IV for 5 days.

During treatment, new elements of the rash stopped ap-
pearing on day 3 (day 9 of the disease). The pustular el-
ements dried up entirely, leaving discoloration and small
scars predominantly where the elements were bigger.

The symptoms subsided over 5 days and the girl was
discharged.

Case 2. Patient with phlegmon

A 5-year-old boy was admitted to the same hospital with
a papulo-vesicular-pustular rash all over his body, fever,
and redness; as well as oedema of the skin of the lateral
part of the thorax, increased local temperature, and pain.
He was sick at home for 5 days, without having been ex-
amined by a doctor. Pustular elements of the rash had ap-
peared 1 day before. His mother applied brilliant green
and reduced his fever of 38.9°C with ibuprofen, at a dose

of 10 mg/kg at a time every 8 hours over the last 4 days at 95
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Fig. 3. Phlegmon and pustules of the lateral thoracic side on the
day of admission

home. Redness of the skin appeared in the morning, and
the boy was admitted to the hospital (Fig. 3). He was not
vaccinated against varicella, and had no immune suppres-
sion or comorbidities. The boy had contact with a friend
with chickenpox 14 days before developing symptoms.
The patient was examined by a surgeon and transferred
to the Regional Paediatric Hospital for further treatment.
The results of the laboratory investigations were as fol-
lows: WBC 19.6 x 10°/L, ESR 38 mm/h, segments 76%,
CRP (C-reactive protein) 36 mg/mL (positive). Varicella
was confirmed by a positive IgM VZV result from an
ELISA kit. Other laboratory tests were not performed to
confirm the aetiology. In the surgical department, treat-
ment consisted of surgical incisions to stop the spread of
the pathological process, and prescription of antibiotics
(ceftriaxone 50 mg/kg/day by IV for 10 days, amikacin
15 mg/kg/day by IV for 7 days). Acyclovir was not pre-
scribed. The patient spent 14 days in the surgical depart-
ment. The boy was discharged with severe scarring of the
lateral part of the thorax (Fig. 4).
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Fig. 4. Severe scarring after surgical treatment of phlegmon caused
by varicella in a 5-year-old patient

DISCUSSION

Varicella is a very common, infectious, benign childhood
disease. Ukraine is a country without obvious varicella vac-
cination and the majority of all cases occur between the ages
of 3 and 10 years. The disease starts with a mild to moder-
ate fever and the appearance of a typical pseudo-polymor-
phic rash (macula, papula, vesicle, crust) without scarring.
The disease is self-limited and clinical manifestations are
sufficient for diagnosis in previously healthy children.
However, complications may occur even without any im-
mune suppression or comorbidities. One of the most
common problems is secondary bacterial superinfection.
Pruritus following rash in chickenpox compels the patient
to scratch the rash. In the case of poor hygiene (sweat on
the body, untrimmed nails) this itching can result in infec-
tion. Studying the composition of the microbiota allowed
us to conclude that skin disorders happen when the bio-
film is damaged. When the balance between the commen-
sals and pathogens is disturbed, skin disease can arise.
This primarily includes diseases caused by Streptococcus
and Staphylococcus aureus bacteria. They are a prominent
cause of skin and soft tissue damage. Staphylococcal tox-
ins have suppurative, exfoliative, and superantigenic ef-
fects. This data should be taken into consideration for the
management of infectious processes; clindamycin could be
used as an antibiotic with toxin-targeting effects in children
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with varicella®. On the other hand, the Infectious Diseases
Society of America recommends IV antibiotics such as pen-
icillin, clindamycin, cefazolin, and cephalexin for a typical
course of cellulitis with systemic signs?. Both of our pa-
tients were put on ceftriaxone. We need to consider antimi-
crobials that are active against streptococci. Bacteriological
investigation of blood or cutaneous suctions are not regu-
larly suggested but could be recommended for patients with
immunodeficiency or neutropenia.

Some studies reported an increased risk of invasive strep-
tococcal infection associated with ibuprofen therapy.
Ibuprofen was given to both of our patients to reduce fever.
Mikaeloff et al. conducted a 12-year epidemiological case-
control study based on a cohort of 140,111 patients with
chickenpox to see if there was a link between chickenpox
and severe soft tissue complications. The use of NSAIDs
may increase the risk of serious skin problems'?.

In our patients, scarring manifested more severely in pa-
tients with phlegmon.

None of the patients was vaccinated against varicella. It was
reported that 1 dose of the vaccine offers 84.5% protection
against varicella and more than 95% effectiveness against
the severe form®. We need to recommend vaccination for
both healthy and immunocompromised persons and in-
form parents about the effectiveness of vaccines and the
danger of complicated forms of the disease.

CONCLUSION

Varicella may be complicated with secondary bacteri-
al infections of the skin such as pyoderma and phlegmon.
The occurrence of complications depends on the im-
mune status of the host, but they can appear in both im-
munocompromised and healthy individuals. In the case of
fever, patients should avoid NSAIDs as much as possible, but
in cases of extreme need, paracetamol should be selected.
The choice of proper antibiotic is between penicillin,
clindamycin, cefazolin, and cephalexin. Vaccination is the
best option to prevent this disease, including its severe
form.
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